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(57) HaoOpartvHMe o.thocmtc* * cioco6bm* 
dptoiaieieKwM «nn aunpawTCHmi At+op^ 

pOftflMKOa tficMHO* KOAOHHW B He^TftHUX M 

raaOBMX s*ai*H*9x. Uenb* M3o6peTeHUfl *b* 
AtSTC* noBaratetuce B$$eKTwBxocrt« awnpafr- 
nettti* ae^opMwpo«»M«oft p«wa«^ 

X0/IOHHM, A"**™* ■ o5CaA*Y» * 0TOHH y Cn ^ 

ecaoT co&ohk/ n** e ruopaiww««ee*Qft AO- 
pnwpyiouieft ronoacoft (AD. naABiOT a Tpy6u 
sttu^cocTb noa pa6owM paBnetme« n optftu- 
oO»ffT crart*to nepW«HeMM« fcOAO*w* tpv*> ft 
flf a^on* aunpPWweMOf o ****** npuw h* 
ta*AO* ifpowwwr fmpaMBmeHne 

KQimofw c A? QAoni. B*npa«J»«eMoro 
yHacnta ch**y eflepx up* pafioseM wmwm 
* Af. 3 M. 1tb6a. 



Vf8o6peT6HM« otmqchtcb « cnocoBaM, 
UfeO* 0?»*MtttBftt*MOCYM. 1 M*Cl*OC»». AP* 

pa6oTax 00 MnnrankKOMy pwanry oocaAH«x 

tfO/lOHH. 

Uenvio «o6peTe»mii *m»«tc« no**nue- 

poawMO« ofecAAWOfl ICOAOMHU. 

H2 4rvtr.t «so6pa*6Ma KoamOMOBKA, ony 
(ueHHan b o6caAwy» Kwonny *M*e uunpaB- 
npeMoro ynacT*a M cocToamB* HB 
rHApwwHBcaoro pacuiwpwre/m a *hab «*A~ 
paB/ivwecao* AopKMpyiomoft two*** p 

hom A' 1 * 1 9ano/»HeMMB atMA****** 
TpBHcnopTMOfl ROiioMH%i Tpy6 h *aanaH0af A"* 
civhsb ^MAKoqm *a Tpy6 tip* noffb«MC <OMno- 
hqbkm H3 cuBaaKHiiu; Ma - pa6ora *op- 

MupyiPuteA ro/ioaicH 0 BUOp3B/l*eMOM 

ysacm; mb - paapw ^pwipyoiM^ 



Cnoco6 awnpaa/iemwA^P^P 0 * 3 *" 0 * 
o6c«Ako^ Konoiwu ocytaeciBnaioT ciiBAyo- 

CnycxaiOT k BurtpaBflBBMo^ ysacTKy t 
fowwny TpyC 3 c fopMMpyioutf* fwoacoft 2. 
noAMT » KDftOMny Tpy6 3 «ma«oct¥ hoa PbSo- 
Mim Aaanc^«eH ti-npovoBOA«T nepwBuienw 
ronotiHM Tpy8 3 baobw awnpaMBBNorp ynbct- 
u b npouecce paftOMore UMtna. npv«BM paco- 

HUM UHICH f1pOWBBOA*T CTBAHftHO. B HB KBXAOW 

tTBAfct* nppy>aa<W>7 nepeHeu*cKwe koaomhw 
TPyC BAD/1 b BWnpaBABBwerO yMBCTRB c««*y 
aaepx npu paOOMBM a«»/»«hw*« a f Hflpaa^n^c- 
c«dA ♦opn^pyiouitft rpiioaice. 



06caA«w ^D/IOMtia A««HnTpo« 146 MM c 

Tt^lUHMOft CTBHItW 10 MM CMBTB H3 r/iy6wriC 

1200 h. MarrapHfln 66c*amo* cohohhu ctbab 
rpynnainpoMHocniAt dfc - 6500 «rc/e^ .0, - 
- 3800W/CM 2 )- UJa6/iomom A^aMCipOM 124 
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mm onpdAenMAM HenpoxoAMMocrw m o6caAHo* 
KUnOHHC rnyflwHe (200 m. rto/iy*M/iH notaA- 
K y - w3 6nOH He npoxoftKr UJa&nox ah«»^t- 
po m it8 mm npoxOAi". KecTKHA raOapuT 

<iOpMMpyioufc©A rortoBKM HO ftMAMCYpV COCT09" 
rtftcr 115 mm. 

Ycrawo*nnw paaA****H*« cerropoa 4 
t^opMMpyiouie^ r oaobw . AnaMorp ma paaABvt- 
•***m#HM»AKipn cooTwrcrooooTv aMyrp****- 
My A^ancTpy o6caA«o« kohohhu or aw3***tp» 
1 16 mm AO ^waMCTpd 126 mm. 

(popMupyioiuafl ronosica 2. HacTpoe*M3a 

HA M8fXf«MWHWft A^MCTp ft p3C' 

UIHptHHOM COCfO«HKM, COOTBeTCWKHUMft KO- 

MHHanvtiOMy AManerpy <*Jc«AHaa koaohmm. 
ooycKaerx* km*« cm* two ysacnca. 

OnpoAtnfl»T yctcm**. coaAara**** cox- 
TopdMM 4 4>opMHpyicmiff« roro*a* na BMyTpBM- 

KKH AHW8TP OfitaAHOA KOAOMHfcl & 

P-3,14 -7.1 - 10 - 120*2fiW0*r. 

tac D - 7,1 cm - BMyrpflHHt* n*9**yp PW«* 
hobo* ynnoT«MT*fi%Ho& m3m«ctu nan cerro- 

L * 10 cm - AawHO peotmoooa vnAow*- 
TenvhOH mbm*otw: 

P - 120 itrq/c»r - paConee na6*noiMOO 
AsMeMwt k«akgctm o rwow 2. noAracp*- 
ash. woe TWMtneenoft xapaWjapucnwoH. 

Onpo/uuiiMOr y»ww*Hoe «aB»eH*a, comb* 
^m^e cerrcpaMn cotiobjcw 3 , no aHyrpaMH*- 
my AMMeTpy o6c«AHOM *oao****: 



Aanee. c6p^cm« a»b4©m*« ao ny**. ony 
c*a*>r *OMno*o»«y c ^opMwpyiouiea tOJie»*oft 
2 km*© CMHToro y«8CTKa 1 tt cooepu*a*T bto- 

pp* npOXQA * COOTS eTCTBGHHO TpeTW* 

6 npcxoA emuy nop*. 4»ucMpyfl no mAP*** 1 *- 
MedcOMy MHAWtanapy oaca (rWB) occawe h> 
•rpysm. 

rtonyseHHweoceme narpyaKw cwieMU 9 

10 AHaAUSHpyn oceawe nar pyaxH. orMcnaioT. 
sto nocne BToporo npoxoAa on* cnwiM/u^cb 
H%. no cpasMewi«o c nopavM. a now 
TpeTveru npoxOA3 ~wa 35%. 

O ah row, hb«mH9« nepa** npoxoA. wo**o 
15 coa«wMt%m0wTOWoeAaai«MiiearMApae^^ 
HeC^OM tfKSpMHpyiOCUOA ftuioaxa h tontine 120 
crc/cn*. 3 to OTpaawrcft na aewwiHc ww- 
Thmx h oeeawx Harpyaxax. OHW aoapacryi. 
OtW a* aoapacT*Ht<eH oceao* Harpyax* no 
20 rHB. Kcnk» AOtiycitHTtr. hto6m ee owwHa 
npmwcKUia 300 xH Aononnwrenmo it wcy 
ipyC KOTopmc 6Kywjpfta «OMnoHoa«a c ^op- 
MMpywvte^ roAoano*. rw icak ao^HMKaeT 
or*B6HOCTv nopwas Tpy& 
2ft Ecnw cc9w«w narpy^a np*&/r*xa«rTc* * 
9T0d afjwmwft; H€0te0AHMO cm«MTt natw- 
to4Hoo oaeuioHMe wnKocw a ro/iow 2 a npc 
fleaax or 15% 0r H npQAt»w«>»"» npoTfwe^y 
enMSy asrepot Mepaa o*fltu* ysscron. 
30 Cf«oiceH»eooa8MXtiarpy3» 

hmx npora^v roro^wt 2 CBMAeveAMTrvyer o 
tom, sro cMflme o6caAHoa KOHOHHU yctpaMfl- 
iio kqaohho aoccraH«»- 



= 1410icrc/cM 2 i 



26800 



r«eO^*12c«-8HyTpoHH«iaAHaMCTpnooep- * 

XHOCT6H tiOKTOTS; 

r- 0,6 cm - AfiKHa *oHT3«ra.caicTopoo. 

Tokmm o6paaoM. yjiaflfcHoe pMnfiew*. co- 
sAaea^Moe cecropawn no aMyrpCHHeny aw- 
MOTjpy oOcsahoA icohohiim. cocTaajwcT AO w 
40% Of. 

noAAWwaaw a roftowto 2 pa6o^ ioom- 
tomhoc Avenue, paenoe 120 rrc/CM , TRHyr 
MOAvoMHiMcOM rpyCw 2 aaopx >• eoaopmawr 
nap»«ft rpoxoA ♦©pMMpyiottBeft ronowo* ho* w 
pea cMflruA yvacYOK 1 oOoiAHoli ^oaohhw, 
C03Aaaa« na o&C4A«Y*> Rononny itcHraicTHye 
m ocmmo MarpyacH. 



OopMy/ia Hao6p©TBH«« 
Cnoco6 wcipaeiieHMfi Ac*opMHpo»»HMoft 

npacumMOMy ysacrxy TpwcnopftHOft koaoh- 
mm Tpy6 c ri^paiMHecKMM pacumpHTanw, 
no^any o Tpyflu moxpcfM no» patiomtM &qb- 
H9HMM m nepoMMnsHMa •ton©**** n>y6 BAOflt. 
lunpawt^THKna a npouecce pafiosero 
Qncad.oTiisiHaioiUMAcii tom. wto. c ue^wo 
ROBUtueHMii a$$e**5uw©CTM awfipa«eM«fl 

AO^OOMMpOBBMHOA o6c«flK0^ ICOTOHHU, b tar 
tcecroo rRApaam«HBCK0ro pacuinpHTeiiB 
no^bsyor rHApaonwecicyo AopHwpywmyw 
fCMioaicy. npweM poCpwft mwui npovtvxwn 

CTaAHAHO, a H3 K3**pa CT0AW npOH3W>A»T 

nepcMeiU£M*e «mwhmm rpy6 bad/16 Bbinpso- 
/meMoro ynacTwi Oiway aaepx npn paBo*«M 
AaaneMMM a mApaofliwcitoft flop«Hpyi04UOM 
fOftoaice. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (o[illegible subscript] = 6500 
kgtfcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3 .14- 7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgtfcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
* D, n / ~ 314120.5" 

= 1410kgf7cm 2 , 

where D m = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgf/cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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